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AERONAUTIC RADIO RESEARCH—THE 
“ DEVIOMETER” 


One of the auxiliary devices which the 
research division of the Aeronautics 
Branch, Department of Commerce, has 
developed to facilitate the use of the 
visual-type range beacon is an instru- 
ment called a “ deviometer.” By its use 
a pilot can follow any chosen course, 
within limits, on either side of the equi- 
signal line for which the beacon trans- 
mitter is adjusted. Recent develop- 
ments indicate that this device will be 
of considerable practical value. The 
following papers prepared by the re- 
search division give information on this 
instrument. 

Radio developments applied to air- 
craft. J. H. Dellinger and H. Diamond; 
Mechanical Engineering (New York, 
N. Y.), vol. 51, p. 512, July, 1929. 

Applying the visual double-modula- 
tion type radio range to the airways. 
H. Diamond; Bureau of Standards Jour- 
nal of Research, vol. 4, No 2, p. 287, 
February, 1930, and Proceedings, Insti- 
tute of Radio Engineers (New York, 
N. Y.), vol. 17, p. 2183, December, 1929. 

A tuned-reed course indicator for the 
4 and 12 course radio range, F. W. Dun- 
more; Bureau of Standards Journal of 
Research, vol. 4, No. 4, p. 473, April, 
1930, and Procecdings, Institute of Radio 
Engineers (New York, N. Y.), vol. 18, p. 
980, June, 1930. 

The deviometer is essentially a device 
for changing the relative sensitivity of 
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the two reeds of the vibrating-reed indi- 
cator, thereby permitting the pilot to fly 
courses (with equal reed deflections) 
along a line other than the equisignal 
line or zone set up by the beacon. In 
its simplest form the deviometer con- 
sists of a resistor shunted across the 
coils actuating one of the two reeds, 
thereby reducing the driving current 
through the actuating coils and, conse- 
quently, the sensitivity of that reed. The 
course, as determined by equality of reed 
deflections, is therefore shifted from the 
equisignal zone in the direction of the 
shunted reed. The same effect is thus 
accomplished on the airplane as by shift- 
ing the course at the beacon. In its 
more advanced form, the deviometer 
consists of a rheostat connected to the 
reed-driving coils so as to vary the rela- 
tive shunting effect on the reed-driving 
coils. A movement of the pointer to 
the right or left reduces the shunting 
resistance across one or the other pair 
of reed-driving coils and shifts the course 
obtained to the right or left of the equi- 
signal zone set up by the beacon. The 
scale over which the pointer moves may 
be calibrated in degrees off the equisignal 
course and will be correct for all bea- 
cons having similar space characteristics. 

The utility of the deviometer may be 
illustrated by the following examples: 
A pilot operating over a route between 
two airports, one of which has a radio 
range beacon, but the other lying 15° 
to the left of the radio-served airway, 
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simply adjusts the deviometer so that 
equal reed deflections are obtained along 
a line 15° to the left of the true beacon 
course, and thereby lays out a new bea- 
con course which he may use. The re- 
search division has made a number of 
tests on the deviometer in its various 
stages of development, since this work 
was undertaken early last year and has 
within the past month lent one of these 
instruments to an air transport company 
for service tests. 

Again, on a congested radio-served 
airway it becomes possible to reduce the 
hazards of collision between aircraft 
during conditions of poor visibility by 
setting the deviometer to, say, 2° to the 
right of the equisignal beacon course. 
Traffic in both directions will, therefore, 
fly on opposite sides of the equisignal 
course, and any possibility of head-on 
collisions is thus precluded. 

A third use for the deviometer is its 
aid to a pilot who has deviated con- 
siderably to the right or left of the true 
course in order to avoid a storm area 
or for other reasons. A much more sat- 
isfactory beacon service may then be 
obtained by adjusting the deviometer so 
that the reed deflections are equal and 
flying a straight course to the airport 
rather than by trying to get back to the 
original beacon course. 

It has been suggested that the devi- 
ometer may serve as a position finder 
and thus be useful to aircraft not flying 
a beacon course. A pilot can tune in a 
range beacon station and adjust the de- 
viometer which then gives him his bear- 
ing with respect to the equisignal course 
marked out by the beacon. Repeating 
this operation with another range bea- 
con station gives a second bearing, and 
from the two a definite fix of the posi- 
tion of the aircraft is readily obtained. 
This possibility has not yet been tested 
out and it remains to be determined 
whether the direction discrimination of 
the system will be sufficient to make this 
particular application of the deviometer 
practicable. 

Tests have indicated that the deviom- 
eter may be advantageously employed up 
to 15° on either side of the equisignal 
zone. Beyond these limits, the useful 
distance range of the beacon is reduced, 
because of the shunting effect of the de- 
viometcr, and, in addition, the off- 
course indications become less accurate. 


A second limitation of the deviometer is — 


the fact that the space characteristics of 
all beacons are not identical. This is 
particularly true for beacons the courses 
of which have been adjusted to fit sev- 
eral airways converging at arbitrary an- 
gles upon a given airport. However, 
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when employed with these limitations in 
mind, considerable flexibility is added to 
the use of a radio range beacon normal- 
ly giving but four beacon courses. 


NATIONAL STANDARD FOR DRY 
CELLS 


A revised national standard for dry 
cells and batteries, setting up authorita- 
tive specifications for materials, work- 
manship, performance, sizes, and mark- 
ings has just been approved by the 
American Standards Association. This 
standard, which is the result of six years 
of study by a technical committee of the 
above association, under the administra- 
tive direction of the National Bureau of 
Standards, covers the dry cells and bat- 
teries for radio, telephone, ignition, flash 
light, and other uses. Fifteen national 
organizations were represented on the 
committee. 

An important part of the standard is 
the section devoted to methods of test 
which will determine compliance with 
the specifications. To assure satisfac- 
tory service under various requirements 
the standard provides for heavy-load in- 
termittent tests, light-load intermittent 
tests, continuous tests, and delayed-serv- 
ice tests of 3, 6, and 9 months’ duration. 

The American Standards Association 
technical committee which prepared the 
revision was under the chairmanship of 
G. W. Vinal, of the Bureau of Stand- 
ards, and included a balanced represen- 
tation of producers, distributors, and the 
public. The membership was as follows: 
American Electrochemical Society; 
American Institute of Electrical Engi- 
neers; American Railway Association, 
signal section; American Railway Asso- 
ciation, telephone and telegraph section; 
American Telephone & Telegraph Co.; 
National Bureau of Standards; National 
Electrical Manufacturers Association; 
Bell Laboratories (Inc.); Electrical Sup- 
ply Jobbers Association; Bond Electric 
Corporation; Diamond Electrical Spe- 
cialties Co.; Institute of Radio Engi- 
neers; National Retail Hardware Asso- 
ciation; United States Independent Tele- 
phone Association; United States Navy 
Department, Bureau of Engineering; 
United States War Department, Signal 
Corps. 


TYPEWRITING STANDARDS AND 
DATES OF TYPEWRITING 


Knowledge has come to the bureau 
that numerous documents have been de- 
clared fraudulent because they were 
written on typewriting machines that 
did not carry a certain style of type be- 
fore a definite known date. It would no 
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doubt contribute to the interests of jus- 
tice if the various typewriter manufac- 
turers would make slight changes from 
time to time, perhaps once in five years. 
This would mark a definite date in the 
typewriting of that particular machine. 
It is understood that most typewriter 
manufacturers now make type by the 
plate system, and changes can be ef- 
fected without a sacrifice of material 
and at small cost. 

Some manufacturers, the bureau is in- 
formed, have made these changes in the 
process of improving machines and, in 
some instances, for the definite purpose 
of marking a date. It can easily be un- 
derstood that a change in even one char- 
acter in an inconspicuous part would 
accomplish the purpose. The Bureau of 
Standards will cooperate in connection 
with this matter in any way that is prac- 
tical that will contribute to the interests 
of justice. If, when changes are made, 
specimens properly authenticated are de- 
posited with the bureau, they will be 
dated and put on file and made available 
in photographic form for future use. 
The bureau can not undertake to enter 
into any litigation except in cases when 
the interests of the Government are in- 
volved, but will simply be a custodian 
for certain reference material that may 
be supplied. The Bureau of Standards 
will be glad to confer with any typewrit- 
er manufacturer and furnish suggestions 
and details regarding this matter. 


AN IMPROVED METHOD OF ULTRA- 
VIOLET RADIOMETRY 


Since last February an improved 
method of ultra-violet radiometry has 
been under investigation. It is an at- 
tempt to solve the problem of measur- 
ing, in energy units, the ultra-violet from 
an extended source (for example, carbon 
arc and reflector) for which purpose a 
suitable selective radiometer is required, 
but not is available, and for which pur- 
pose a spectroradiometer is unsuitable, 
because it analyzes the radiation ema- 
nating from only a small portion of the 
source. 

The present procedure is: (1) To 
mount a thermopile and a special photo- 
electric cell, side by side, on a spectro- 
pyrheliometer (B. S. Sci. Paper No. 
378); (2) isolate the ultra-violet radia- 
tion of wave lengths 290 to 313 milli- 
microns; (3) measure the radiation in- 
tensity of wave lengths 290 to 313 by 
means of a photo-electric cell, covered 
with a rectangular slit that is of suffi- 
cient width to include these wave 
lengths; and (4) similarly measure the 











radiation in this spectral range by means | 


of a thermopile, covered with a slit that 
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is cut into a template having the shape 
of the spectral response curve of the 
photo-electric cell. 

By calibrating the thermopile against 
a standard of radiation a similar calibra- 
tion of the photo-electric cell is obtained 
in absolute measure. After that, the 
photo-electric cell, in its holder, may be 
exposed to the source under investiga- 
tion. 

The ideal photo-electric cell for this 
purpose is one that does not respond to 
wave lengths longer than about 315 mil- 
limicrons. During the past month, a 
photo-electric cell having closely these 
characteristics was investigated. Its 
sensitive surface consists of uranium. 
The cell is the invention of H. C. Rent- 
schler, director of the Westinghouse Re- 
search Laboratory. By using a uranium 
photo-electric cell in connection with the 
above-mentioned apparatus, it is hoped 
to simplify the problem of ultra-violet 
radiometry. 


SOLARIZATION OF SPECIAL WINDOW 
GLASSES 


In Technical News Bulletin No. 160 
(August, 1930) attention was called to 
the fact that, after causing a decrease in 
transmission by exposure to sunlight, 
further exposure of the glass to sunlight 
of wave lengths in the region of 365 to 
400 millimicrons produces the greatest 
rejuvenation in transmission. On reex- 
posure of the glass to total sunlight the 
transmission is again decreased, and 
this is recovered on further exposure of 
the glass to wave lengths 365 to 400 
millimicrons. 

Concerning methods of accelerating 
the stabilization of the transmission of 
special window glasses by exposure to 
artificial sources and to the sun (solar- 
ization) it is significant to note the fol- 
lowing facts: (1) The use (at the start) 
of the quartz mercury arc to accelerate 
the stabilization has served the purpose 
of classifying the relative transparency 
of the various makes of window glasses 
to ultra-violet radiation; (2) the long 
solarization tests, conducted during the 
past three years, by exposure of dupli- 
cate samples of these glasses to the sun, 
at sea level and at high elevations, have 
not changed this classification; (3) small 
variations (improvements) in the stabi- 
lized transparency of different melts of 
the same kind of glass can be deter- 
mined readily in five to seven hours’ ex- 
posure to the lamp, instead of waiting 
an indefinite time for an uncertain total 
number of hours of sunshine, preferably 
summer sunshine; and (4) the use of a 
filter in front of the mercury arc may 
leave an uncertainty in the effect pro- 


















duced. In some cases the stabilized 
transmission obtained by exposure of the 
glass to the filtered radiation from the 
mercury arc is not so low as that ob- 
tained by direct sunlight, which defeats 
the purpose of the accelerated test. 
Since nearly all filters are affected by 
the ultra-violet rays of the lamp, a new 
filter would be required for each test, 
which does not seem practicable. 

The following table gives the trans- 
mission in per cent of various glasses at 
302 millimicrons when new and after 
exposure at a distance of 15 centimeters 
from a 110-volt horizontal Uviarc quartz 
mercury lamp for 10 hours and of dupli- 
cate samples exposed to the sun for 5 to 
12 months. Average thickness of glasses 
2.3 millimeters. For earlier and more 
complete data see B. S. Journal of Re- 
search, vol. 3, No. 5, page 629, Novem- 
ber, 1929 (Research Paper No. 113; 
price, 15c.). 





Average transmission 


6 


Trade name Ran | After | After 
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| Per cent| Per cent) Per cent 
‘ 93 








Quartz glass_.---| 1 92 | 92 

Corex D......... | 3 61 59 60 
CO | 3 63 50 | 57 
Uviol-Jena--..-.-- 3 67 48 53 
Helioglass | 8 64 45 53 
Sunlit.._-. -| 3 171 42 51 
Vitaglass........ 20 58 33 | 42 


1 High initial transparency may be produced by 
heat treatment, and is not indicative of the stabilized 
value. 





In view of the fact that there is no 
assurance on the part of the distributor 
that the ultra-violet transmission of the 
glass, when stabilized, will not fall be- 
low a specified minimum value, the fair- 
est procedure is to report averages on 
glasses examined during a period of 8 
to 12 months. 

The data obtained prior to February 
1, 1929, are given in Research Paper No. 
113 mentioned above. The data ob- 
tained on various makes of special 
window glasses examined during the 12 
months prior to May 1, 1930, are given 
in the preceding table. 


RUBBER VULCANIZED WITH TRINI- 
TROBENZENE 


Ordinary vulcanized rubber quickly 
tarnishes copper, silver, and mercury by 
reason of its sulphur content. However, 
when 1, 3, 5 trinitrobenzene is used as 
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the vulcanizing agent instead of sulphur, 
rubber is obtained which has no appar- 
ent action on the above metals. Rubber 
tubing made with trinitrobenzene has 
been used in contact with mercury for 
several months with only slight fouling 
of the metal. When trinitrobenzene 
rubber is vulcanized in contact with cop- 
per, not only does the metal remain 
bright, but the aging qualities of the 
rubber are practically unaffected, quite 
contrary to the result obtained with sul- 
phur vulcanized rubber under similar 
circumstances. 

In order to ascertain quantitatively 
the extent, if any, to which copper was 
attacked by trinitrobenzene rubber, fine 
wires of known resistance were em- 
bedded in the rubber prior to vulcaniza- 
tion. Measurements of resistance made 
after vulcanization showed a decrease in 
resistance of about 0.1 per cent, which 
was probably due to the annealing of 
the wire. A comparison sample of cop- 
per wire, which was vulcanized in con- 
tact with a rubber compound containing 
a low percentage of sulphur and an 
ultra-accelerator, increased in resistance 
by 8 per cent. This indicates clearly 
that any action of trinitrobenzene rub- 
ber on copper is negligible in compari- 
son to the effect of the most favorable 
sulphur-vulcanized rubber. 

Trinitrobenzene rubber was also vul- 
canized in contact with silver, nickel, 
iron, manganin, advance, and nickel sil- 
ver. In no case was there tarnish or 
other indication of attack on the metal. 

The trinitrobenzene rubber used in 
these experiments was made according 
to the following very simple formula: 





Pale) ChOD0 TOE cceccnc cen nie 
Zine oxide, “ Kadox” brand_........ 100 
1, 3, 5 trinitrobenzene 2 





The time of vulcanization employed was 
60 minutes at 141° C. 

Trinitrobenzene rubber may find an 
important application in the manufacture 
of electrical insulation by reason of the 
fact that it may be applied directly to 
copper without the necessity of tinning 
the latter. In view of this possible use, 
the electrical properties of trinitroben- 
zene rubber, made according to the above 
formula, were determined. The dielec- 
tric constant and power factor at 1,000 
cycles, 27° C., were 3.84 and 0.006, re- 
spectively. These are approximately the 
same as for sulphur-vulcanized rubber 
containing the same proportion of zinc 
oxide. The resistivity was 1.410" 
ohm. cm., which is somewhat less than 
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for rubber vulcanized with sulphur, but 
adequate for practical insulation pur- 
poses. 


NONREDUCING DISACCHARIDES IN 
HYDROLYZED INULIN 


A paper which will be published in the 
November number of the Bureau of 
Standards Journal of Research discusses 
the constant occurrence of nonreducing 
disaccharides in hydrolyzed inulin. 

A previous investigation showed that 
hydrolyzed inulin contained 92.8 per 
cent of fructose, 3 per cent of glucose, 
and 5.2 per cent of a group of nonre- 
ducing disaccharides. The last may be 
an integral part of each molecule of 
inulin, in which case the molecular 
weight of inulin would be very great, or 
if a low molecular weight is to be 
ascribed to inulin the disaccharides must 
by arithmetical reasoning be a constitu- 
ent of some molecules and not of others. 
If inulin is the heterogeneous mixture 
suggested by the second possibility, the 
ratio of molecules containing the disac- 
charides to those which are free from 
them would be expected to vary as the 
source of the inulin is varied, since, in 
general, the ratios of the different poly- 
saccharides to each other vary greatly 
in different inulin-bearing plants. The 
problem then is to determine whether 
inulin derived from various plants con- 
tains a constant or a variable percent- 
age of the refractory disaccharides. 

Samples of inulin were, therefore, pre- 
pared from a number of plants and care- 
fully purified by recrystallization. Upon 
analysis the following mean percentages 
of nonreducing substance were found in 
hydrolyzed inulin from the following 
plants: Wild chicory, 5.1; burdock, 5.7; 
dandelion, 4.9; golden rod, 5.3; Jerusalem 
artichoke, 5.4. The mean nonreducing 
content is 5.3 per cent, whereas Jackson 
and Goergen found in dahlia inulin 5.2 
per cent. The specific rotation of this 
nonreducing substance was found by 
computation to be +49, whereas the 
substance from dahlia inulin yielded the 
value +55. It is therefore concluded 
that the nonreducing substance occurring 
in hydrolyzed inulin is the same in na- 
ture and in amount, quite regardless of 
the source from which the inulin is 
derived. 

If the second possibility suggested 
above were true, it should be possible to 
isolate by fractional crystallization por- 
tions of inulin in which the molecules 
containing the disaccharides have been 
removed or isolated, since some differ- 
ence in solubility must accompany a dif- 


ference in constitution. Samples of inu- 
lin from dahlias and from artichokes, 
however, after 11 fractionations showed 
practically an unaltered composition. 

In order to determine whether the di- 
saccharides were formed by side reac- 
tions during hydrolysis, related polysac- 
charides of higher solubility than inulin 
were hydrolyzed and analyzed. No evi- 
dence of the formation of the disac- 
charides was found. 

It is concluded that the experiments 
can only be interpreted by the first pos- 
sibility suggested above. Every mole- 
cule of inulin, regardless of its source, 
contains about 5 per cent of the refrac- 
tory disaccharides. Evidence is at hand 
that there are no less than three different 
disaccharides in the nonreducing mix- 
ture. The molecular weight of inulin, 
calculated by assuming that three disac- 
charides are 5.3 per cent of the whole 
molecule, is found to be no less than 
18,000. It is not the purpose of the 
bureau’s report to emphasize the quan- 
titative interpretation but merely to in- 
dicate that the molecular weight of inu- 
lin is not that of 6 or 9 hexose residues, 
as is commonly supposed, but is at least 
that of 40 and possibly as much as 120 
hexose residues. 


STARCH SIZING OF HIGHLY PURI- 
FIED WOOD-FIBER PAPERS 


In an investigation in progress at the 
bureau the paper-making qualities of 
highly purified wood fibers are being 
studied by preparing from them, under 
semicommercial mill conditions, the 
usual types of commercial papers. As 
a part of this investigation, a number of 
starch-sized papers were made to deter- 
mine the effect of this sizing material 
on the papers. The amounts of starch 
employed and the methods of procedure 
in sizing were guided by the available 
information on the average commercial 
practice. Since the chief interest in this 
particular investigation is in the prepa- 
ration of typical papers for testing in 
reference to the paper-making quality of 
the fiber under study, there was no at- 
tempt to make a thorough study of 
starch sizing as such. Results on 
strength increases due to sizing must 
therefore be considered as indicative 
only. 

In the case of beater sizing with 
starch, the factors varied were acidity 
and percentage of rosin. Control sam- 
ples were also prepared containing 
neither starch nor rosin. All papers 
were tested for: (1) Strength, (2) chem- 
ical properties, and (3) stability to a heat 















test of 100° C. for 72 hours. The test- 
ing procedures have been described in a 
bureau publication. It was found that 
in most cases approximately one-half 
the added starch was retained in the 
paper regardless of the presence or ab- 
sence of rosin or the acidity of the 
stock. The folding endurance and burst- 
ing strength of the papers were in- 
creased noticeably, the increases averag- 
ing about 15 per cent. Beater sizing 
with rosin resulted in strength decreases 
in all cases. The results of the aging 
tests indicate that the  starch-sized 
papers had about the same stability as 
control sheets containing no starch, and 
thus that starch used in this way has 
little if any effect upon stability. 

A number of surface-sized papers were 
also prepared. Three basic papers of 
purified-wood fibers were surface sized. 
These were: (1) An unsized paper, (2) 
a paper sized with one-half per cent 
rosin, and (3) a paper sized with 1 per 
cent rosin. Each of these basic papers 
was sized with the following: (1) Glue, 
(2) glue and alum, (3) starch, (4) starch 
and alum. In the case of the starch- 
sized papers, the amount of starch re- 
tained in the sheet was found to be in 
proportion to the absorbency of the 
basic paper. The paper containing no 
rosin size retained about 2 per cent 
starch, the paper sized with one-half per 
cent rosin retained about 1 per cent 
starch, and the paper sized with 1 per 
cent rosin retained about three-fourths 
per cent starch. The effect of surface 
sizing with starch on the strength of the 
papers was approximately as follows: 
The folding endurance was increased on 
the average by about 10 per cent. The 
bursting and tensile strength increases 
on surface sizing were as follows: The 
unsized basic papers, about 30 per cent; 
the paper sized with one-half per cent 
rosin, about 20 per cent; and that sized 
with 1 per cent rosin, approximately 15 
per cent. The tearing strength alone 
underwent a decrease on sizing, and the 
decrease was, roughly, in proportion to 
the amount of starch taken up. 

All the surface-sized papers, like the 
beater-sized papers, were found to be 
very stable toward the heat test, exhibit- 
ing very little change in strength and 
in chemical properties. In all cases up- 
ward of 80 per cent of the initial fold- 
ing endurance was retained after heat- 
ing, and the maximum decrease in alpha 
cellulose content was 1.5 per cent. The 
papers that were surface sized with 
starch containing alum (which was pres- 
ent to the amount of 2 per cent of the 
weight of the starch) were found to be 
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no less stable than the corresponding 
Papers containing no alum in the size 
bath, which is further evidence that acid- 
ity introduced with surface sizing is 
relatively harmless if kept at a minimum. 

In all the above-mentioned work the 
starches employed were prepared by 
nonoxidizing processes. Other experi- 
ments are in progress to determine the 
effects of oxidized starches. 


DIRECTIONAL DESIGNATION IN RE- 
PORTING PAPER-TEST RESULTS 


Since paper is anisotropic, it is neces- 
sary to make two sets of tests on each 
sample, one to evaluate the properties of 
paper in the machine direction and the 
other to evaluate the properties in the 
cross direction. Paper, in general, is 
stronger in the machine direction than 
in the cross direction. The Technical 
Association of the Pulp and Paper In- 
dustry has defined the direction tested as 
that at right angles to the line of rup- 
ture, so as to conform to the direction of 
the fibers which resist the rupturing 
stresses. Except for the tearing test, 
this definition has occasioned no confu- 
sion. But in the case of the tearing test 
there is a rather widespread custom of 
designating the direction tested as that 
along which the tear takes place, which 
is just opposite to the practice in con- 
nection with all other strength tests. A 
discussion of directional designation and 
a chart showing the correct manner of 
cutting test strips were prepared by the 
Bureau of Standards at the request of 
the chairman of the Technical Associa- 
tion of the Pulp and Paper Industry and 
will be published as a part of the pro- 
ceedings of the fall meeting of the asso- 
ciation. 


THICKNESS OF SURFACE LAYER OF 
LIQUIDS 


The surface layer of any liquid pos- 
sesses properties which are different in 
magnitude from the corresponding prop- 
erties of the liquid in bulk. For ex- 
ample, the density and the viscosity of 
the surface layer are probably somewhat 
greater than for the liquid as a whole. 
The thickness of this surface layer, in 
which the properties are different from 
the properties in bulk, is a question of 
theoretical and practical importance. 
The question is of theoretical impor- 
tance because its answer will throw 
some light upon the distance to which 1 
molecule may exert an appreciable at- 
tractive force upon its neighbors. It is 
of practical importance in_ special 
phases of the problem of lubrication. 








TECHNICAL NEWS BULLETIN 


Certain investigators in measuring the 
surface tension of soap solutions found 
evidence for the belief that the surface 
layer of the liquids was many thousands 
of molecules thick. A consideration of 
results of other methods of investigation 
leads to the view that the layer should 
not be thicker than perhaps 1 or 2 
molecules. The work which purports to 
demonstrate the existence of a very thick 
surface layer is open to the criticism 
that the tests were made while the solu- 
tions were exposed to the air. Carbon 
dioxide is known to react chemically 
with soap molecules and the substance 
in the thick film may have been formed 
by this reaction. 

In a paper to be published in the Oc- 
tober number of the Bureau of Stand- 
ards Journal of Research surface tension 
tests are described which were made on 
soap solutions in an atmosphere free 
from carbon dioxide. These tests do 
not support the conclusion that the sur- 
face layer is of extraordinary thickness. 


WASHING, CLEANING, AND POLISH- 
ING MATERIALS 


To answer many mail inquiries from 
the public, the bureau has prepared a cir- 
cular on Washing, Cleaning, and Polish- 
ing Materials. This publication is an 
expansion of the bureau’s Circular No. 
62 on Soap, issued January 24, 1923, and 
is designed to give information in a con- 
cise and popular form. The paper dis- 
cusses the use of water in laundering, 
pointing out the effects of impurities in 
water and means for their removal. A 
description of the general composition of 
soap, soap-manufacturing processes, and 
the common varieties of soap products 
is followed by brief discussions of alka- 
line cleansers (including drain or waste 
pipe cleaners), bleaches, laundry sours, 
bluing, and starch. Discussions are also 
included on dry cleaning, dry-cleaning 
solvents and soaps, stain removal, finish- 
ing of cleaned garments, reclamation of 
dry-cleaning solvent, and elimination of 


static electricity in dry-cleaning plants. | 


Sections are devoted to automobile and | 


furniture polishes, 
polish, polishing 

sweeping compounds, 
cleaner. A list of the Government speci- 
fications for the products covered, nu- 
merous references, and suggested for- 
mulas for some items are included. Rec- 
ommended specifications for two grades 


metal 
cloths, 


shoe 
cloths, 


polish, 
dust 


and wall-paper | 


of laundry soap are given in the appen- | 


dixes. Copies of this circular (Bureau 
of Standards C383) may be obtained 
from the Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D. C., at 10 cents apiece. 
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INDORSEMENT OF LABELING 


As the result of a request from the 
National Electrical Manufacturers Asso- 
ciation, the American Standards Asso- 
ciation is planning to make a study of 
the certification and labeling plans ad- 
vocated by the bureau. The American 
Home Economics Association has given 
official recognition to the N. E. M. A. 
request by passing a resolution contain- 
ing this clause: 

Resolved, That the members of the Ameri- 
can Home Economics Association cooperate 
with the United States Bureaus of Home Eco- 
nomics and Standards and with the American 
Standards Association in an attempt to se- 
cure more labels for consumer’s goods, which 


will give accurate information to the over- 
the-counter buyer. 


CERTIFICATION OF LUMBER 


By far the most elaborate, and per- 
haps the most effective, application of 
the certification and labeling plan is 
being made to Federal specifications 
Nos. 24 and 533a for hardwood and soft- 
wood lumber. Requests to be placed on 
the willing-to-certify lists have been 
received from 794 hardwood lumber 
manufacturers, 871 softwood lumber 
manufacturers, and 143 wholesale deal- 
ers in softwood lumber. The lists of 
manufacturers and wholesale dealers, 
which will probably contain the names 
of more than 2,000 willing-to-certify 
firms, will be sent to all known Ameri- 
can retail lumber dealers. Finally, lists 
of “ willing-to-certify manufacturers, 
wholesale and retail lumber dealers will 
be arranged as “sources of supply ” of 
softwood lumber complying with Ameri- 
can Lumber Standards and hardwood 
lumber complying with the grading and 
inspection rules of the National Hard- 
wood Lumber Association and distrib- 
uted to public purchasing officers. In 
this work the bureau is receiving the 
thorough cooperation of all of the na- 
tionally recognized associations repre- 
senting the lumber manufacturers and 
dealers. Several of the lumber manu- 
facturers’ associations are organized to 
supervise the certification and labeling 
(grade marking) of member firms. 


CERTIFICATION PLAN AS APPLIED 
TO BRICK 


Effective cooperation in the applica- 
tion of the certification plan to Federal 
specification No. 504 for common clay 


| brick has been received from the Com- 


mon Brick Manufacturers Association, 
which has supplied the bureau with com- 
plete lists of clay-brick manufacturers, 
both members and nonmembers, and is 
using “follow-up methods” to obtain 
100 per cent rerepresentation of its own 
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members on the bureau’s lists. The list 
of willing-to-certify manufacturers of 
common clay brick now contains the 
names of 325 firms. This number is 75 
per cent larger than that of any other 
list of willing-to-certify manufacturers 
thus far distributed. Similar coopera- 
tion in the application of the certifica- 
tion plan to Federal specification No. 
505 for common sand-lime brick has been 
promised by Allen G. Walton, president 
of the Sand-Lime Brick Association, 
who is also chairman of the committee 
on sand-lime brick of the American So- 
ciety for Testing Materials. 


CLAYS FOR MAKING HEAVY WARE 


In the heavy-ware industry manufac- 
turing such products as face brick and 
sewer pipe considerable trouble is often 
experienced from bloating and black 
coring in case the firing is not handled 
properly in the earlier stages. The color 
is at the same time often affected be- 
cause of improper oxidation of the iron 
present. It has been well known for 
a long time that carbon and sulphur 
were the main impurities in the clays 
used which caused most of the trouble. 

The Columbus branch of the bureau, 
while studying the fundamental proper- 
ties of 27 of these clays from Ohio, de- 
termined the total sulphur and carbon 
present. As all of these clays are used 
in the successful manufacturing of 
heavy ware, these analyses are of inter- 
est as representative for these types of 
clays. The clays are all alluvial, gla- 
cial, and shale in origin, and are scat- 
tered over the State. 

It was found that the total sulphur 
content ranged from 0.01 to 0.84 per 
cent, with an average of 0.12 per cent. 
The total carbon content ranged from 
0.28 to 3.01 per cent, with an average of 
0.91 per cent. 

These percentages do not appear to be 
excessive, and in commercial practice 
are not causing undue trouble; yet it 
was noticed that in firing the clay in 
the laboratory with the faster firing 
schedules, as compared to those in use 
commercially, a good deal of black cor- 
ing and bloating was likely to occur in 
those clays having the higher contents 
of carbon. Furthermore, the type of 
carbon present made considerable differ- 
ence in the ease with which it was 
eliminated. Carbon in the form of vege- 
table and organic matter burned out 
quite readily at low temperatures, but 
where present as an asphalt or tarry 
material required more care for elimina- 
tion. 

The work shows that in considering a 
clay of these types for commercial use 





it is well worth while to make a deter- 
mination of the sulphur and carbon con- 
tents and to avoid clays with much 
higher percentages than that indicated 
above, unless one is prepared to use 
much longer periods in the early firing 
than is the usual custom. 


DETERIORATION OF WINDOW GLASS 
IN STORAGE 


A study has been undertaken to deter- 
mine, if possible, the conditions neces- 
sary to prevent the scumming or surface 
deterioration of window glass in storage. 

The samples used were furnished by 
six manufacturers and included both flat 
drawn and cylinder glass. Accelerated 
tests, to compare the resistance of the 
samples, were made by immersing the 
glass in water and solutions of sodium 
carbonate, trisodium phosphate, hydro- 
chloric acid, and iodeosin, and by sub- 
jecting the glass to steam in an auto- 
clave. Storage tests were made by plac- 
ing the glass over water in a closed 
container, and included tests with the 
glass sheets in contact with each other 
and with the sheets separated by paper. 
Only the autoclave tests gave results 
that were comparable to the results 
obtained by the storage tests. 

Dipping the glass in dilute hydro- 
chloric acid, a practice which is gen- 
erally followed, seems to reduce weather- 
ing materially. Separating the sheets 
with a soft, porous paper which con- 
tained very little mineral salts was also 
very beneficial. 

The bulk of the evidence at the pres- 
ent time indicates that any of the glass 
used in this investigation will not de- 
teriorate if stored so that moisture can 
not condense on the surface of the glass. 
Since this condition can not always be 
obtained, the use of an acid dip and 
packing paper seems to be desirable. 


ELASTIC PROPERTIES OF CONCRETE 


In cooperation with the Aluminum 
Co. of America, extensive measurements 
have been made on eight 24 by 48 inch 
concrete cylinders to determine the rela- 
tions between loads and deformations. 

The cylinders were made from concrete 
being placed during the construction of 
the Calderwocd Dam in _ Tennessee. 
The concrete differed in composition 
and consistency from that ordinarily 
used for other types of construction. 
All the aggregates were made by crush- 
ing a hard type of arkose quarried at 
the site, the concrete containing 1 part 
Portland cement, 3 parts stone of sizes 
0 to % inch, and 3 parts stone of sizes 
3 to 6 inches by loose volumes. An un- 
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usually “dry” consistency was used, 
the consolidation both in the dam and 
in the cylinders being effected by means 
of specially constructed motor-driven 
vibrators. 

The test cylinders were made during 
the months of June and July, 1929. 
They were kept damp for the first 14 
days, then allowed to weather for about 
4 months, after which they were shipped 
to the bureau for testing. The speci- 
mens were from 4 to 5 months old when 
tested. 

Both the longitudinal and lateral de- 
formations produced by compressive 
loads equivalent to a stress range from 
0 to 1,400 lbs./in.? were measured at five 
different locations. 

It was found that the longitudinal 
deformations were proportional to the 
loads over a stress range from 0 to over 
800 lbs./in.? during the first loading and 
over the entire range from 0 to 1,400 
lbs./in.? for subsequent loadings. Read- 
ings taken at the low stresses of 20, 
50, 100, and 200 lbs./in.? indicated a 
linear relation between stress and strain, 
the same as for the higher stresses 
within the range considered. 

No measurements of lateral deforma- 
tions were made during the first loading, 
but for repeated loadings a linear rela- 
tion was found between loads and lateral 
deformations over the entire stress range 
of from 0 to 1,400 lbs./in.?” The aver- 
age values for strength and elastic con- 
stants were: 3,900 lbs./in.? for compres- 
sive strength, 3,800,000 Ibs./in.? for 
modules of elasticity, and 0.15 for 
Poisson’s ratio. 


WELDED STEEL PEDESTALS IN 
BRIDGE CONSTRUCTION 


Nearly all steel bridges are supported 
on pedestals which distribute the highly 
concentrated pressure at the top of the 
pedestal over larger areas at the base, 
so that safe bearing pressures are not 
exceeded on the masonry or concrete 
piers. These pedestals are usually cast- 
ings; and while they have been used 
with safety, their manufacture requires 
expensive patterns, the time necessary to 
make the castings sometimes being 
longer than that required for assembling 
all the rest of the bridge structure. 
Since the use of electric-arc welding is 
now coming into general use in struc- 
tural shops and elsewhere, it was natural 
to consider the design of welded ped- 
estals. 

On account of these general condi- 
tions, the American Bridge Co. designed 
and fabricated some welded-steel ped- 












estals and, as they represented radical 
departures from present practice, re- 
quested the Bureau of Standards to con- 
duct a series of tests on them. These 
tests were made in the 10,000,000-pound 
testing machine to determine the safety 
of these pedestals and also to study the 
stress distribution, so that the most effi- 
cient design might be used. The welded- 
steel pedestals were found to be amply 
strong to withstand the loads for which 
they were designed. In the study of the 
stresses a small strain gage designed by 
H. L. Whittemore, of the bureau’s staff, 
was employed. Deformations of one ten- 
thousandth part of an inch could be 
determined. Measurements made with 
this instrument while the pedestals were 
under load in the testing machine 
showed which design gave the most uni- 
form stress distribution, and also indi- 
cated how the designs might be im- 
proved. 

These tests will be described in greater 
detail in the October number of the Bu- 
reau of Standards Journal of Research. 


SOUND-ABSORPTION COEFFICIENTS 
OF THE MORE COMMON MATE- 
RIALS 


The following figures have recently 
been obtained at the Bureau of Stand- 
ards for the sound-absorption coeffi- 
cients of a number of materials now on 
the market as acoustic correctives. 
Figures are also given for the absorp- 
tion of an audience seated in chairs of 
different kinds. The results have all 
been obtained by the _ reverberation 
method. 

It is not necessarily the case that the 
materials of highest coefficient are the 
most advantageous. When there is room 
enough to apply the requisite quantity, 
a material of low coefficient will give 
the same result. 


| ‘ . 
Absorption coefficients ! 
for frequencies— 


Material | ageing en 
128 ‘8 | 220 | 256 | 512 |1, 02+ 4}2, 048 
= | 
Thermatex pees 0. 30 lo 39 0.34 (0.43 | 0.53 
Acoustolith tile | 
Grade B, linch thick_| .10 | .14 | .28 | .65 | .73 
Grade C, 144 inches | 
thick _.-........._| .19 1.10] 44] G1 fF .¢8 
Grade C, 2 inches 
Se iccdcnceusnaanl ae | «al cee tl cen .70 
Armstrong cork tile, 
1% inches thick......! .05 | .09 | .32 | .49 | .46 


1 The coefficients given represent the fractional 
part of the energy of a sound wave which is absorbed 
at each reflection. 


104 


CONSTRUCTION ACTIVITY DURING 
JULY, 1930 


The value of construction contracts 
awarded in 37 States during July, 1930, 
as reported by the F. W. Dodge Corpora- 
tion, amounted to $367,528,400, a de- 
crease of 39 per cent as compared with 
June and 44 per cent as compared with 
July, 1929. The total value of con- 
struction in 37 States for the first seven 
months of 1930 is less than that of any 
previous record for the same period. 
(These records for 37 States were 
started in 1925.) It shows a decrease of 
18 per cent as compared with 1929 and 
25 per cent as compared with the record 
year of 1928. 

Public works and public utilities, 
which constitute nearly one-third of the 
total construction for July, were 54 per 
cent less than during the preceding 
month and 41 per cent below July, 1929. 
The total value of residential building 
for the first seven months of 1930 is 48 
per cent less than for the same period of 
1929 and 62 per cent below 1928. This 
class of construction constitutes only 23 
per cent of the total construction for the 
month. In July, 1929, it was 31 per 
cent of the total construction. 


NEW AND REVISED PUBLICATIONS 
ISSUED DURING SEPTEMBER, 1930 


Journal of Research’ 

Bureau of Standards Journal of Re- 
search, vol. 5, No. 3, September, 1930 
(RP Nos. 211 to 229, inclusive). Ob- 
tainable by subscription. (See foot- 
note.) 

Circulars? 

C387. Copper electrotyping. 
cents. 


Price, 10 


Simplified Practice Recommendations’ 


R111-30. Color for school 
Price, 5 cents. 


furniture. 


Commercial Standards Monthly * 
Commercial Standards Monthly, vol. 7, 


No. 3, September, 
by subscription. 


1930. Obtainable 
(See footnote.) 


Technical News Bulletin’ 


TNB162. Technical News Bulletin, Oc- 
tober, 1930. Obtainable by subscrip- 
tion. (See footnote.) 


1 Send orders for publications under this 
heading with remittance only to the Super- 
intendent of Documents, Government Print- 
ing Office, Washington, D. C. Subscription 
to Technical News Bulletin, 25 cents per 
year (United States and its possessions, 
Canada, Cuba, Mexico, Newfoundland, and 
Republic of Panama; other countries, 40 
cents). Subscription to Journal of Re- 
search, $2.75; other countries, $3.50. 
Subscription to Commercial Standards 
Monthly, $1; other countries, $1.25. 
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OUTSIDE PUBLICATIONS ? 


Sources of radiation and their physical 
characteristics. W. W. Coblentz; 
Journal American Medical Association 
(Chicago, IIll.), vol. 95, p. 411; August 
9, 1930. 

Glasses for protecting the eye from 
glare. W. W. Coblentz; Journal 
American Medical Association (Chi- 
cago, IIl.), vol. 95, p. 593; August 23, 
1930. 

The biologically active component of 
ultraviolet in sunlight and daylight. 
W. W. Coblentz; preprint of paper to 
be presented before Twenty-fourth 
Annual Convention of the Illuminat- 
ing Engineering Society (New York, 
N. Y.); October 7-10, 1930. 

Intensity of X-ray satellites. L. S. Tay- 
lor and F. K. Richtmyer; Physical 
Review (Corning, N. Y.), vol. 36, p. 
1044; 1930. 

Calibration of a thimble chamber. L. S. 
Taylor and G. Singer; Radiology (Chi- 
cago, IIll.), vol. 15, p. 227; 1930. 

X-ray nomenclature. L. S. Taylor; 
Radiology (Chicago, IIl.), vol. 15, p 
305; 1930. 

The problem of establishing the identity 
and purity of a hydrocarbon obtained 
from petroleum. E. W. Washburn; 
Industrial and Engineering Chemistry 
(Washington, D. C.), vol. 22, p. 985; 
September, 1930. 

Temperature coefficient of the modulus 
of rigidity of aircraft instrument dia- 
phragm and spring materials. W. G. 
Brombacher and E. R. Melton; Na- 
tional Advisory Committee for Aero- 
nautics (Washington, D. C.), Report 
No. 358; 1930. 

A method for determination of copper, 
manganese, and iron in fabrics. W. C. 
Smith; American Dyestuff Reporter 
(New York, N. Y.), vol. 19, p. 583; 
September 15, 1930. 

Rayon as a paper-making material. M. 
B. Shaw and G. W. Bicking; Paper 
Trade Journal (New York, N. Y.), vol. 
91, No. 10, p. 65; September 4, 1930. 

Permanence standards for printing and 
writing papers. B. W. Scribner; Tran- 
sactions American Society of Mechan- 
ical Engineers (New York, N. Y.), 
vol. 52, No. 19, P I-52-5; May—August, 
1930. : 

Dimensional changes caused in glass by 
heating cycles. A. Q. Tool, D. B. 
Lloyd, and G. E. Merritt; Journal 
American Ceramic Society (Colum- 
bus, Ohio), vol. 13, No. 9, p. 632; 
September, 1930. 





2 Outside publications are not for dis- 
tribution or sale by the Government. Re- 
quests should be sent direct to publishers, 
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Recent economic effects of simplified 
practice. G. A. Cooper; New England 
Purchaser (Boston, Mass.), Vol. X, 
No. 9, p. 9; September, 1930. 

Simplified practice aids industry. E. W. 
Ely; Manufacturers’ Record (Balti- 


more, Md.), Vol. XCVIII, No. 12, p. 
46; September 18, 1930. 

What simplification means. E. W. Ely; 
Cincinnati Purchasor Magazine (Cin- 
cinnati, Ohio), Vol. IX, No. 6, p. 10; 
August, 1930. 
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